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WIRELESS COMMUNICATION TERMINAL AND CONTROL METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a wireless communication 

terminal and a control method therefor, and more particularly 
to a wireless communication terminal which switches over the 
choice of wireless communication system according to the state 
of radio, wave reception, and a control method for the terminal. 

10 

2. Description of the Related Art 

A dual mode wireless communication terminal is used in 
an environment in which a plurality of communication systems 
are coexistent, and switches over the choice of wireless 

15 communication system according to the state of radio wave that 
is received. A conventional dual mode wireless . communication 
terminal periodically detects the reception field level of 
another communication system, and determines whether or not to 
switch over from one communication system to another on the basis 

20 of the detected level. 

However, it is difficult by this method to quickly switch 
over from the communication system currently in use to another 
communication system because the level is detected at rather 
long intervals . On the other hand, if the intervals are shortened, 

25 the battery consumption will increase. According to the 

conventional method, it may sometimes be impossible to continue 
to use the currently chosen communication system until the next 
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level detection. Moreover, even if the other communication 
system has priority, no preferential switch-over is possible. 

SUMMARY OF THE INVENTION 
5 A wireless communication terminal according to the present 

invention is provided with an operating unit, reception field 
level detecting means for detecting the field level of the 
received radio wave, a control unit for controlling the terminal, 
a storage unit, a plurality of wireless communication units each 

10 matching a different communication system, and switch-over means 
for switching over from one to another of the wireless units. 
On the basis of the reception field level of a first communication 
system that is currently selected and that of another second 
communication system, the terminal selects one of these 

15 communication systems. 

The terminal can execute, when the reception field level 
of the first communication system that is currently selected 
has become equal to or below a first threshold, detection of 
the reception field level of the second communication system. 

20 This terminal may be further provided with a detection unit for 
detecting "a prescribed operation of the terminal. When the 
prescribed operation is done at the terminal, the terminal can 
execute detection of the reception field level of the second 
communication system. 

25 When the reception field level of the first communication 

system is equal to or below a second threshold which is lower 
than the first threshold and communication with the second 
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communication system is possible, the terminal can select the 
second communication system. Further, when the second 
communication system has priority and communication with the 
second communication system is possible, the terminal can either 
5 issue a notice signal or select the second communication system 
A control method for a wireless communication terminal 
in accordance with an aspect of the invention can have a step 
of detecting, when the reception field level of the first 
communication system that is selected is at or below a prescribed 
10 threshold, the reception field level of the second communication 
system, and a step of selecting either communication system on 
the basis of the reception field levels of the two communication 
systems . 

A control method for a wireless communication terminal 
15 in accordance with another aspect of the invention can have a 
step of detecting whether or not a prescribed operation has been 
done on the terminal, a step of detecting, when the 
prescribed operation has been done, the reception field level 
of another second communication system than the first 
20 communication system that is selected then, and a step of 
selecting either communication system on the basis of the 
reception field levels of the two communication systems. 

In the examples of the invention described above, the 
wireless communication terminal can promptly execute 
25 switching-over from the currently selected communication system 
to another communication system. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will become apparent from the following 
detailed description when taken with the accompanying drawings 
5 in which: 

FIG. 1 is a block diagram of a wireless communication 
terminal according to a preferred embodiment of the invention; 

FIG. 2 shows an example of mobile communication system 
provided with two communication systems; 
10 FIG. 3 shows the flow of one example of control over a 

communication system; 

FIG. 4 shows the flow of another example of control over 
the communication system; 

FIG. 5 shows the flow of still another example of control 
15 over the communication system; 

FIG. 6 shows the flow of yet another example of control 
over the communication system; and 

FIG. 7 comprises a graph and a timing chart showing examples 
of communication system switching-over. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIG. 1, a wireless communication terminal 
according to a preferred embodiment of the invention, is provided 
with a transmission/reception antenna 101, wireless units 103 
25 and 104 for controlling the transmission/reception of wireless 
signals, and a signal processing unit 106. The two wireless 
units 103 and 104 match different communication systems. The 
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terminal is also provided with a wireless switch-over unit 102 , 
a reception field level detecting unit 105 and a control unit 
107. The wireless switch-over unit 102 switches over the 
wireless communication system in accordance with a control signal 
5 from the control unit 107. The reception field level detecting 
unit 105 detects the reception field level of a radio wave 
transmitted from a base station of a mobile wireless 
communication system, and notifies the detected level to the 
control unit 107 . The terminal is further provided with a storage 

10 unit 108, a speaker 113, a microphone 109, an operating unit 
110, an operation detecting unit 111 and a display unit 112. 
The storage unit 108 stores programs executed by the control 
unit 107 and data, and holds the reception field level detected 
by the detecting unit 105. The operation detecting unit 111 

15 detects whether avoidable terminal is folded or unfolded, and 
notifies the detected state to the control unit 107 . The control 
unit 107, upon receipt of this notification,' can turn on power 
supply if the terminal is unfolded, or can turn it off if the 
terminal .is folded. The operation detecting unit 111 also 

20 notifies the control unit 107 of whether or not the operating 
unit 110 has been worked on and, if the terminal has a specific 
key, whether or not the key has been operated. The control unit 
107, upon receipt of any of these notifications, controls the 
reception field level detecting unit 105 so as to start detecting 

25 the reception field level of the communication system. The 
operating unit 110 is a key input device, provided with a power 
switch, a numeric key assembly for entering telephone numbers, 
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a call start/end key, an input key for data communication, and 
the aforementioned specific key among others. The control unit 
107 also exercises overall control over the whole terminal in 
addition to those individual controls. The wireless 
5 communication terminal, during operation, detects the reception 
field level of the selected communication system either 
constantly or at prescribed intervals. The storage unit 108 can 
store information on whether or not any communication system 
has priority. 

10 FIG, 2 shows an example of mobile communication system 

to which two wireless communication systems are available. A 
service area of a communication system A and that of a 
communication system B partly overlap each other. A user 207 
performs wireless communication with a base station 203, and 

15 a user 209 performs wireless communication with a base station 
204. In performing communication, a user having a dual mode 
wireless communication terminal can switch over the terminal 
from one communication system to another to match the service 
area. A wireless line control station 205, connected to a 

20 plurality of base stations, controls the communication systems 
A and B. An exchange 206 connected to a public network is 
connected to the wireless line control station 205. A user 208 
staying in an area where the communication system A and the 
communication system B overlap each other can communicate with 

25 either the communication system A or the communication system 
B as required. Also, the terminal of the user 208 can 
automatically select another communication system in accordance 
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with the present invention. 

FIG. 3 is a flow chart of one example of a communication 
control method. This example shows an operation mainly executed 
by the terminals of the users 207 and 209 shown in FIG. 2. The 
5 wireless communication terminal detects the reception field 
level of a second communication system, other than a first 
communication system in current use, at every prescribed time 
count set on a timer. First it is determined whether or not 
the time count set on the timer has expired (S302) . Before this 

10 time count expires, it is determined whether or not the user 
has manipulated the specific key, whether or not the user has 
operated the operating unit 110 , and whether the user has unfolded 
the foldable terminal (S309) . If it is determined that either 
action has been taken (YES at S309) , the control unit 107 will 

15 control the wireless switch-over unit 102 to switch over from 
the first communication system, from which signals are being 
received, to the other second communication system, and controls 
the reception field level detecting unit 105 to start detection 
of the reception field level of the second communication system 

20 (S310) . The detected reception field level is notified to the 
control unit 107, which holds it in the storage unit 108 (S312) . 

If the set. time count has expired (YES at S302), it will 
be determined whether or not the terminal is busy (S303) . If 
the terminal is not busy, the above-described steps S310 and 

25 S312 will be executed. If the terminal is busy, the detection 
of the reception field level will be canceled (S304) . When the 
terminal has ended its call (YES at S305) , the reception field 
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level of the second communication system is detected (S306) . 
The detected level is notified to the control unit 107 and held 
by the storage unit 108 (S307) .. The level stored in the storage 
unit 108 is used as a datum for switching over the communication 
5 system as shown in FIG. 4.. Incidentally, it is not absolutely 
necessary for the wireless communication terminal according to 
the invention to have the function to detect the reception field 
level of the second communication system at prescribed intervals 
of time. 

10 FIG. 4 is a flow chart showing another example of 

communication control method. This example is mainly executed 
by the terminal of the user 208 shown in FIG. 2. After the start 
of control (S401) , it is determined whether or not the reception 
field level (Est) of the currently selected first communication 

15 system is at or below a threshold (Estl) held by the storage 
unit 108 (S402) . If it is determined that the reception field 
level (Est) is at or below the threshold (Estl) (YES at S402), 
detection of the reception field level of the second 
communication system is started (S403) . The detected reception 

20 field level is notified to the control unit 107, and the control 
unit 107 holds it in the storage unit 108 (S405) . 

There are a number of alternatives available for 
accomplishing the rest of the control. By the method shown in 
FIG. 4, it is determined whether or not the terminal can 

25 communicate with the currently selected first communication 
system (i.e. whether or not the terminal is in a non-service 
area of the first communication system) (S406) . If it cannot 



(YES at S406) , it will be determined whether or not communication 
with the second communication system is possible (i.e. whether 
or not the terminal is in the service area of the second 
communication system) (S408) . If the terminal can communicate 
with the first communication system (NO at S406) , this ongoing 
communication will be maintained. If the terminal can 
communicate with the second communication system (YES at S408) , 
the second communication system will be selected (S409) . If 
at step S408 communication with the second communication system 
is found impossible (NO at S408) , the action to detect the 
reception field levels of the first and second communication 
systems will continue (S410) . In the control method charted 
in FIG. 4, step S406 can be dispensed with irrespective of whether 
or not the second communication system has priority. If 
communication with the second communication system is possible, 
the terminal. will immediately select that communication system. 

FIG. 5 and FIG. 6 show control methods to be executed where 
the second communication system has priority. In FIG. 5, steps 
S401 through S405 are the same as the respectively corresponding 
steps in FIG. 4. After the reception field level of the second 
communication system is detected, it is determined whether or 
not the terminal can communicate with the second communication 
system (S506) . If communication is found possible, it will be 
determined whether or not the second communication system has 
priority (S507). If the second communication system is found 
to have priority, the terminal will select the second 
communication system (S508) . If the second communication 
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system is found to have no priority, it will be determined whether 
or not the terminal can communicate with the currently selected 
first communication system (S509) . If communication with the 
first communication system is found possible (YES at S509) , the 
5 terminal will maintain its ongoing communication with the first 
communication system. If communication with the first 
communication system is found impossible (NO at S509), the 
terminal will select the second communication system. 

FIG. 6 has steps. S401 through S405 of FIG. 4. Further, 

10 steps S607, S608 and S610 in FIG. 6 are respectively the same 
as S506, S507 and S509 in FIG. 5. By the control method shown 
in FIG. 6, if it is determined that the second communication 
system has priority, the terminal will give a notice (S608). 
The notice may be emission of a sound from a speaker, a display 

15 on a display unit, or vibration of a motor for instance. The 
user of . the terminal, in response to this notice, manually 
operates the terminal and selects the second communication system 
(S609) . In the control described above, if the reception field 
level of the communication system drops to or below a second 

2 0 threshold (Est 2 ) , which is lower than the first threshold (Estl ) , 
it will be determined that the terminal cannot communicate with 
that communication system. 

FIG . 7 comprises a graph and a timing chart showing examples 
of the control method. The graph in the upper part of FIG. 7 

25 shows the relationship between the reception field levels of 
the first communication system A and the second communication 
system B and the lapse of time. The reception field level of 
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the first communication system A drops with the lapse of time, 
down to the threshold (Estl) by time t2 . The reception field 
level of the second communication system B gradually increases, 
reaching the same level as the threshold (Est2) by time tl. Thus 
5 the terminal becomes able to communicate with the second 

communication system B at time tl. The reception field level 
of the second communication system B, after an increase, drops 
to the threshold (Estl) by time t3 and further to the threshold 
(Est2) by time t4. After time t4, the terminal becomes unable 

10 to communicate with the second communication system B. 

The chart in the lower part of FIG. 7 shows the relationship 
between the selected communication systemand the level detecting 
action. System selection 1 and level detection 1 represent a 
conventional control method. The terminal detects the 

15 reception field level of another communication system at every 
prescribed interval of time. By this control method, however, 
the terminal selects, when communication with the communication 
system selected becomes impossible, another communication 
system in accordance with the threshold (Est2) . System 

20 selection 2 and level detection 2 represent a combination of 
the conventional control method and the present invention. In 
this case, the communication system B has priority. At time 
t2, the reception field^ level of the communication system A, 
that is selected, reaches the threshold (Estl) . Then, the 

25 terminal detects the reception field level of the communication 
system B. At time t2, the terminal can communicate with both 
the communication system A and the communication system B. 
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However, since the communication system B has priority, the 
terminal selects the communication system B. At time t3, when 
the reception field level of the communication system B has 
dropped to the threshold (Estl), the terminal detects the 
reception field level of the communication system A. By time 
t3, the communication system A will have reached a level where 
communication is possible. However, the communication system 
A has no priority. Accordingly, when the communication system 
B has become unable to communicate at time t4 , the terminal selects 
the communication system A. By another method according to the 
invention, even if the communication system A has no priority, 
the terminal can select the communication system A at time t3. 
System selection 3 and level detection 3 represent still another 
control method. The user of the terminal, when time tl is over, 
operates the terminal. This operation would be, for instance, 
unfolding a foldable terminal or manipulating the operating unit 
or the specific key. Upon detection of any such operation, the 
terminal selects the communication system B having priority. 
However, even if the communication system B has no priority, 
the terminal can select the communication system B. In the 
above-described case, if the communication system to be selected 
is at or below the threshold (Est2) and communication with the 
currently selected communication system is possible, the current 
selection will remain in effect. 

The wireless communication terminal and the control method 
therefor described above make possible prompt switching-over 
to another communication system which is not selected, especially 
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to a communication system having priority. 

While the present invention has been described in 
connection with certain preferred embodiments, it is to be 
understood that the subject matter encompassed by the present 
invention is not limited to those specific embodiments. On the 
contrary, it is intended to include all alternatives, 
modifications, and equivalents as can be included within the 
spirit and scope of the following claims. 



